Non-protein bound iron release during chemotherapy in cancer patients.
Non-protein bound iron (NPBI) is able to catalyse oxidative reactions, causing damage to vital structures. Adverse effects induced by cisplatin seem, in part, to be mediated by free radicals. In the present study, we have measured plasma NPBI, various other iron parameters and antioxidants in 28 cancer patients undergoing cisplatin-based chemotherapy at various time points before and during chemotherapy. No NPBI was present prior to therapy, but within 1-4 days following the first administration of chemotherapy, mean NPBI rose significantly to 10.6+/-6.6 micromol/l (range, 0.6-21.3 micromol/l) in 18 (64.3%) of the 28 patients measured. The rise in NPBI was accompanied by a significant rise in total plasma iron and ferritin and a marked decrease in the latent iron-binding capacity. Concomitantly, plasma vitamins C and E decreased significantly, indicating consumption of antioxidants. Similar observations were also made during the fourth chemotherapy cycle. The increase in NPBI preceded and correlated significantly with chemotherapy toxicity, such as a decrease in leucocyte count and haemoglobin, with a transient rise in various liver enzymes and with known cisplatin-related toxicity, i.e. the loss of renal and hearing function. In conclusion, cisplatin chemotherapy induces oxidative damage which rapidly leads to release of iron from intracellular proteins and the appearance of NPBI. Bone marrow, red blood cells, liver and kidney seem to be a likely source of NPBI. The observed high levels of NPBI may be a major causative determinant in chemotherapy-induced toxicity.